DNA polymerase, RNA polymerase and exonuclease activities on a DNA sequence modified by benzo[a]pyrene diolepoxide.
Adducts produced by modification of DNA with benzo[a]pyrene diolepoxide (BPDE) are known to inhibit both DNA and RNA synthesis. This phenomenon has been used as a method for determining the distribution of carcinogen binding within defined DNA sequences. A critical comparison of different enzyme activities on adducted DNA is needed, since different enzymes may process adducted DNA differently. Thus, we compared blocks in DNA polymerase activity with that of an RNA polymerase and with an exonuclease at single base resolution. BPDE adducts blocked the progression of cloned T7 DNA polymerase (Sequenase) in a dose-dependent manner. Although the majority of these blocks were at one base prior to adducted guanines, we also observed some blocks opposite specific guanines, suggesting that in some sequences the polymerase inserted a base opposite the modified guanine. Digestion with T4 DNA polymerase (3'----5') exonuclease activity was also blocked in BPDE-adducted DNA; however, fragments produced by blocks in T4 exonuclease migrated two or more bases longer than the corresponding guanine. Mapping of adduct distributions using both Sequenase and T4 exonuclease gave similar results, demonstrating that a long tract of guanines was preferentially modified, and within a polyguanine sequence, the 5' guanines were more heavily modified than the 3' guanines. Transcription of adducted DNA by SP6 RNA polymerase was also inhibited in a dose-dependent manner. However, adducted bases which posed strong blocks to the DNA polymerase were not always strong blocks to the RNA polymerase. Thus, in terms of adduct distribution, Sequenase and T4 exonuclease provided more consistent results than the RNA polymerase, since blockage of the RNA polymerase correlated poorly with guanines.